5' deletion of a gbss1 promoter region from wheat leads to changes in tissue and developmental specificities.
Expression of granule-bound starch synthase 1 (GBSS1) in wheat is restricted to the grain filling process. In order to identify promoter regions which are involved in transcriptional control of the observed expression pattern, we isolated about 8 kb of a wheat gbss1-upstream region. Within this sequence several putative cis-acting elements were identified. In addition, an untranslated leader region is located in the 5' region of the gbss1 gene. To investigate promoter activity of the isolated region, the proximal 4.0 kb and progressively 5'-deleted fragments were transcriptionally fused to a beta-glucuronidase reporter gene. The function of the promoter constructs was tested by transient expression assays in various wheat tissues and in transgenic wheat plants, which were selected for low number and integrity of transgene copies. Analysis of stable transformants revealed that the -4.0 kb promoter region mediates reporter gene expression that is in accordance with the endogenous gbss1 expression. Promoter deletion to -1.9 kb or to -1.0 kb did not change the expression profile with regard to grain and pollen specificity. However, the profile of beta-glucuronidase expression during the grain filling process is altered in such a way that the level of beta-glucuronidase activity declines due to the decreasing promoter length. It is proposed that enhancer elements and cis-acting elements, which are involved in gbss1 transcription during the grain filling process, are located -1.9 kb upstream of the promoter. In addition, participation of the untranslated leader region in tissue-specific gene expression is discussed.